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Hardness of low-melting alloys at different 
temperatures. II. Binary alloys the components 
of which combine chemically. V. P. Sxiqnogr and 
V. A. Aorxva (Tavet. Met., 1953, 119“T94).—Hardners, 

m.p., and temp. coeff. of hardness (I) were determined 
for Pb-Bi, TI-Bi, TL-Pb, Te-Hi, Al, Mg. and Te, The 
formation of intermetallic compounds is indicated, 
For Mg, Al, Zn, Gi, Sn, To, TI, Pb, and Bi the at. vol ; 
varies inversely (except for Te und Bi) with hardness. 
Except for 8n (I) is parallel with the change in coeff. of 
expansion (IE). (II) is inversely proportional to the _ 
m.p. In the binary eutectic systems (I) is > in pure 
metals, max. vals. being observed at or near the eutectic 
composition. Cu. ABs. 
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Two problems connected with the metnod ot investi- 
of saline equilibria. VY. P. Shishohin, Jon. 
hs s.-chim, (Leningted) 6, 31-4109); cf cot 
ne problems of detg. the na. of solid pliascs 10 
asystem consisting of a liquid solvent and & sulute of 2 sub- 
stances in a slate of solid soln. is discussed together with 
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*Thermal Coefficient of Hardness of Eutectic Alloys. YJ’, Nhishuhin and 
1. D. Zaporoshra (Zeet. Metally (Non. Ferrous Metals), 1937, (5-0), 8% Ud; 
and fsivat, Sekt. Pisihu-AAimicd, Analica (Aan. Sect. Anal. Phys.-Chim,), 1038, 
10, 101-186),—-{ln Russian.) ‘Tbe determination of the thennal curff. of hard- 
news of the temary eutectic alloys in the systems Pb-Bi-Cd, Bi-Cd-Zn, 
Pb Sn-Cd, Bi-Sn—Cd, Zn-So-Cd, Pb-Sn-Bi, Cd-Pb-Zn, and of the quater. 
hary cutectic alloy in the syuters Bi-Sa-Pb-Cd, showed that for ternary 
systems this cocdl. in 3-4 times greater and for the quatemary system 4-5 
times greater than for the corveponding pure metals, The thermal cuctl, of 
hantness of annealed alloys is on the whole lower than the thermal corff. of 
the unannealed alloys in the systems Pb-Bi-Cd, Bi-d-Zn, Pb-Sn-Hi, 
Cd-Pb-Zn. Alloys containing aod cadmium often er the revere 
relation. Tho authors offer ¢ tehtative explanation.—N. A. 
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*The Relation Betweeen Chemical Compoallion and Temperature Coefficient 
of Plastic Deformaticn. Y. P. Shishokin (/sveat. Akad, Nauk 83.8.8.R. (Bull. 
Ned, Sci. ULRBS.), 1947, [Chem], (6), 1341-1368)—[In Russian, with | 
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the function F = 7 
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of hardness was measured for bismuth, tin, 
silver, aluminium, zinc, and magnesi 


tho pressure of flow for biamath, tin, lead, cadmium, and thallium. For 
hardness and of the 
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Solubility in mized solvents. V. P.Shishohin. and M. 
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Caleniation of temperature coemaents of nardness ani 
flow resistance. V. I. Shishokin.  Zatedskaya Lah. 7. 
aos aHwIs; of. Cc. A. 32, 04, S107, and Gubkin and 
Zakharov, © 2.31 Chas. Blinc 
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Influence of the time of loading on the strength of 
metals and their alloys. V. 2. Shixhokin and Yu. V 
Shestopalova. J. Tech. Phys, (US. 8. Ro 8, 11 28 
CANIS The dian. df of the indentation produced by a 
ball ref. CooL. 24, 2080) increases with the time 2 of 
lauding, view dd woah. Phe ne. me tas termed the 
velocity esponent of the hardness *  Ttoratges, eo Kw be: 
tween (016 for Ab and o.2tl for Su, increasing im the 
order Cu, Ag, Sb, Zn, Ca, Ph wel Ba. Tt inereases with 
Joad, rope, fee Ph the pemwase i VECE far a bolt ine tease 
of the toad, Binary euterties have higher, amd tertiary 
citteeties still higher, m vanes Una the conpositiy metals. 
There are differences between the or values for cast and an- 
nealed eutectics. In the systems Bi-Sb cannealed at 
28), Bi Cd (annealed at t2e4, Bi Pb cannealed at 
100°) and Al-Zn cannealed at toe Bo we varies almost 


parallel with the temp. coeft. of the hardness. 
1. J. Bikerman 
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‘-}p ’ Physicochemical Properties of Alloys of Cadmium with Tin. Vv. P. Shisho- 
YX kin, A. S. Andreev, and F. F. Bukin (Isevat. Selt. Fiztkn-Khimich. Analica 
Tana. Seet. Anal. Phys.-Chim.), 1938, 11, 05-90; ('. Abs, 108, 32, Gem). - 
[in Russian.} Results arc reported of a study extending over the whole fange 
of cadmium-tin alloys. Curves of hardness, electrical conductivity, and 
thermal coeff. of electrical resistance confirm the existence of limited solid 
solutions of tin and cadmium, thermodynamic analysis sbowing them to be 
formed of the monatomic metals. The relative increase in hardness and the 
decrease in electrical conductivity of the tin-rich solid solution gradually fall 
with rise of temperature (20°-163? (.). The harness of alloys of cadmium 
two constituent metals at the asme temperature. The thermal coetl. of 
hardness of the alloys is also higher than that of the individual metals. 
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Pusibility asd chemical comspedition. YV. PB. Shishokio. 
bo Vsesoyns. Khim. Obshchestos tm. Dot Mewdelervs 
1939, No. 3-4, 47-8; Khins. Referat. Zher, 1939, No. 8, 
15. —The effects of a no. of factors on the mutual soly. of 
the components are discussed. For metallic systems such 
factors include the inner pressure of the componcats, the 
at. sizes, the valency and the crystal lattices of simple 
substances. W.R. Henn 
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_-7 *The Effect of Temperature on the Rate of Hardening Coefficient. V. P. 

,  Shishokin, V. A. Ageewa, and N. A. Vikhoreva (Zhur. Tekan. Fiziki, 1910, 
10, (6), 491-490).--[{n Russian.] The rate of hardening coeff. is defined aan 

in the equation HM =. aT*, which gives the hardness H aaa function of the 
loading time 7. The effect of temperature on the rate of hardening coeff. 


was studied in the case of bismuth, lead, and tin, end the eutectic alloys i 

the systems pismuth-lead, bismuth-cadmiun, bismuth-tin, lead-entimnoy, 
cadmium-einc, lead-cea@eium. and bismuth-lead-tine ‘he rate of hardening ie 
coort. increases with inoreasing temperature and increasing load, particulariy|-@@ 


i tion between the temperature doeff. of 
for tre eutactic alloys. ‘he reba 
hardness a, ard the time of londing, T, is given by the func tion T- Keba, 
where K and Bare constantse--NeAc 
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she Effect of the Speed of Deformation oa tbe Hardness of Lead: Mercary 
Alloys. Y. P. Shishokin, A. I. Kryagova, and N. ‘A. Vikhoreva (ZAur. Tekan. 
Finki, WHT 14,13), L1UQ-1114).—(In Russian.) A max. bardness value 
was found in the hardness-composition curve in the range 10-25%, of 
mercury when loads of short duration and small rates of increase of loading 
and impact hardness were uscd. For longer times of loading and larger : 
rates of increase of loading. & max. hardness was obtained in the range ; 
16-15, of mercury. At higher temperatures and larger loads, the sharpness 
af the maximum on the curve increases. ‘A tentative explanation of this” 
type of handncas- composition curve ia pat forwanl.—N. A. 
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Rate of Deformation on the Hardness of Lead- Me 

and N. A. Vikhoreva (Tredy Leningrad, PolitekAn. 

(1), 18-22). —[Tn Russian}. Experi 
carried out on the hardness ‘of lead-mercary alloys containing O-%Y",, mer- 

oO gm-dis. bell. The temp. and time 9 

the results plotted against composition. Impac' 

nall rates of deformation, max. hardness 


occurs in the region of 13-5 weg eet (12-8 at.-%9) 
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ochemical and geochemical research. 
(MLRA 6:8) 
(Geochemistry ) 


Analytic and graphic methods in hydr 
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 fisiuence of the tate-of deformatign on the relationship 
tween chemical composition en daess in systems of ©... 
tha evtectic type. .¥. P. Shishokin and “A.A. Telitsyn: ee 
Zkar. Tekh. Fiz. 222 "The immuence Or fale |. 
- of deformation on the relation between chem: compn, and 00 
hardness was studicd in the systems Cd-Bi,.Cd-Zn, Cd- © 
. Po, Sa-Pb, and Pb-Sb at 10 atom -% intervals. * FTardness : 
Hetn: was made-by the’ following methods:: (1) impact, 
i) representing the highest rate of deformation, (2Ystatistical, ~ 
- by application of load for different ‘periods, Ct Gagarin’ 
are press; aid-(4) water Ioadilg, 2onit rate of addn. of water 
te 2 43 1 loading container over a period of 5 and: 120 min. 
The results abtained shawed that the relation’ can deviate 
plas or mints from the “additivity cule. Deviatlon wus. 
found ‘to hold for all methods of expressing compin. . These °- _- 
special propesties of eutectic alloys are. sti ulated by the ~ 
following: {a) high degece of dispersion, (bb regular distri-° 
- bution of components, (<) intensified influence of intereryst--.” 
_ taminae, (d) better developed mechanism of interaction. be- 
tween. components. Reducttui of rate of deformation ar. 
deformation at elevated temp. markedly smooths variation 
. fn hardness. .- Eutextic alloys have a low coeff. of hardness. : ° 


Detn. of hardness with a Gagarin press cannot give correct >” 
results because of variable. rate of londing dépending. on -: 
alloy. The fatter failing was eliminated by application of i. 
the water-loading techniauc.- It is hypothesized that sub-.; 
mierescopic recrystn. takes plece.in each phase oo deforma- # 
tig. There isan indication that a change iu relation be- 


tw metallic and covalent bonds takes place-ane me of. * I / 


tegp. and rate of deformation... .V Nou 
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USSR/Chemistry 
7 card 1/2 
Author ‘ Shiskokin, iY. Fe 
Title 3 Relation petween heat of formation of chemical compounds and the 


disposition of elements in the D. I. Mendeleyev table. 
Periodical : Zhur. Ob. Khim. 24, Ed. 5, 745 - 751, May 1954 


Abstract : ‘The heats of formation of chemical compounds change periodically in. 
the groups and periods of the Mendeleyev table. Due to the presence 
of a periodicity in the change of heats of formation of chemicel com- 

pounds the thermochemical Kapustinskiy logarithm loses its theoreti- 

‘ cal basis and cannot be practically confirmed. There 16 & relation 

between the heats of formation of chemical compounds and the ionizing 

potentials of the elements. The heats of formation are tnversely 
connected with the jonization potential of the cation (oxidizer) ahd 
directly connected with the {onization potential of the anion (re- 
ducing agent). There is a linear relation (or close to linear) 

Detween the sequence number and the square root: of the equivalent 

jonization potential of the elements. The linear relation has 4 

somewhat different form for aifferent groups of compounds and this = 
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Zhur. Ob. Khim, 2h, Ba. 5, 745 ~ 751, May 1954 (additional card) oo ea 
Card 2/2 
Abstract : is apparently the result of the different bond nature in the com- 


pounds. Rules were developed whioh are applicable for the gaseous 
and solid atate of a substance. Theee rules enabled various heats 
of formation of chemical compounds not determined by experiments 

to be calculated and to introduce corrections into numerous avail- 
able chemical data. Fourteen references; 1 USSR since 1887. 

Table, graphe. . 


Inetitution : The M. I. Kalinin Polytechnical Institute, Leningrad, USSR 


Submitted : October 30, 1953 
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: USSR/Solid State Physics - Mechanical properties of crystals and poly- E-9 


erystalline compounds 
‘ 


Ref Zhur - Fizika, No 1, 1957 No 1350 


: Shishokin, V.P., Ageyeva, V-A, 
: Taningrad Polytechnic Inst., Leningrad Pedagogical Inst., USSR 
: Concerning the Relationship Between the Hardness and the Composition of the 


Diluted Solid Solutions 


» Fiz. metallov 1 metallovedeniye, 1956, 2, Nol, 176-180 


The loaded hardness of dilute solid solutions of Bi and Sn in Po and of 

Hg in Cd were investigated at various temperatures and various speeds 

of loading. The hardness was measured with a Brinnel press using the 

impact method, the static method, a sphere, and a cone at various loading 
durations and using also the water-loading method. At low temperatures 

and high speeds of deformation one abserves in Po-Bi and Pb-Sn alloys a 
gradual increase in hardness with increasing concentration of the solid 
solution. When the hardness is determined at an increased temperature and 
at slow deformation rates, the hardness has a maximum within the region where 
the solidvexists. Cd-Hg alloys exhibit under all test conditions a reduc- 
tion in hardness with increasing mercury concentration. + is proposed that 
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Category : USSR/Solid State Physics - Mechanical properties of crystals and poly- 5-9 ie 
erystalline compounds 


Avs Jour : Ref Zhur - Fizika, No 1, 1957 No 1350 


the value of the hardness depends on causes that act in opposite directions: 
at low temperatures and at high deformation speeds the hardness is determined 
primarily by lattice distortions, and at high temperatures and low loading 
speeds it is determined primarily by polarization phenomene. (mutual inter- 
actions of the atoms). 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5" 


“BEPROVED: FOR RELEASE: 8122/2000 CIA-RDP86-00513R001549610019-5 


poi eae PRR Se Te JN EST Se eA 


Soe eee Prenat etre cE ame RSS 


ane 
SHISHOK IN, MePsn= °° 
pore 


Thermochemical logarithmic curves, Zhur, fiz, khim. 31 no.6:1414- 
1416 Je '57. (MIRA 10:12) 


1, Leningradskiy politekhnicheskly institut im, M.I, Kalinina, 
(Thermochemistry—Graphic methods) 
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scv/t -131/50 
; vikhoveva, H. A. 
Concentric Method of Long-tern Hardness Determination 
as a Method of Physicochemical Analysis (Kontsentratsionnyy 
spascb opredeleniya dlitel'noy tvordosti ‘ak meted figike- 
khimicteskoge analiza) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959; 
Nr 1, pp 165 - 167 (USSR) 


In this investi,ation the leng-!:rm hardness vas determined 
by impressing a cone successively into the same indenta- 
tion, which thus can be deseribed as a method of concentric 
indentations. The opening angle of the cone was 90°. Lead, 
tin, cadmium, and bismuth, and the eutectic alleys aud 
solid solutions formed by tiese metals were investivated. 
ou all cases a rectilinear relationshi: was founc te exist 
bevreen the logarithm of the indentation aden ker and tne 
locarithm of the load utectic alleys exhibited the 
nere 
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greatest reduction of hardness wits. 1ne 


6 
5 
+ 


CIA-RDP86-00513R001549610019-5" 


“APPROVED FOR RELEASE: 08/23/2000 SCE REPSS. poet one taa onor ° 


EADY RSS ERAS AAR 


fi, 
* . ee a2 op far, _4 4 /t, 
Concentric Methud ef 4 ei DOUCTE Ata oe ee tena laf oe 
as a Method of Physics sis 


of load time. Variations © 
exert no influ nce upon the 
rolationchip between the in 
load time % is expressed b 

and n are constants depending v 
e stuueture of the alloy. Sy hevever, veen the Brinall 
hardness he and the indentation diamcter d tiere exists 
( 


+ 
-2.04 (ao 2), the yields E_taot ‘ 


a 
y AiG foanele d= at", where 
nz upon the eoneccitien and 


be 


the relationship Ha= a,d” 


where n' = 2.C4 n, n can be determined acccrding to a fcr- 
muia given in this carer. n' is the index of the hardness 
yoriation rate and is a measure cf long-term hardness. A 
perallel course is found between tho variation of n' and the 


thermal coefficient of the hardness (pef 6). A reduction 

of the deformation rate exerts the sone influence upon the 

mechanical propertics as a rise in temperature. The factors 

which are the cause of the varying magnitude cf n' must also 

influence the thermal cocfficient of hardness. The principal 
Card 2/3 factor influencing the modification of Larduess is the 
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displacement of the ec ,uilibriun in the follevwing 
pre ne eees Consolidation ¢ stress relief (Ref 7). 
tectic allcys this discleccunent may be connected nae t 
re S and precipitation processes 4c} king ceed it th 
contact surfaces betveen the phases (Ref 8) tn solid ; 
solutions the displacement of equilibrium mae to 2 ¢ 


temserature and of the rate of deformati z det erminod 
a aa 


oS 
by varia he : 
1 of nd: a4 i i 
a the volume and arene yn condition 
. Lene 


Sy 7 


(Ref 9), There 
of which 


re 


SUBL ITVED: 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5" 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5 


/). 2200 
AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 
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87875 
SOV/126-8-6-23/24 


Snishokin, V.P. and Nikercv, A-E. 
cae are ian ood 


cee iy 
On the Question of the Dependence of Hardness’ on the 
Composition of Multi-Phase Alloys jt 


Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 6; 
pp 934-938 (USSR) 


According to one of the existing points of view (Ref 4, 9s 
10, 15 and 16), the reason for the absence of an additive 
dependence of hardness on composition is due to an 
unsuccessful choice of units for the measurement of 
concentration. The authors prove mathematically that in 

a general case the hardness is a non-linear function of 
composition, irrespective of the units in which the latter 
is measured, and arrive at the conclusion that a linear 
dependence of hardness on the composition of alloys, 
formed by mechanical mixture of constituents, exists only 
in one particular case. In the general case such a 
dependence will be non-linear. The form of the functional 
dependence is given with which any property must conform 
in order to be a linear function of composition in the 
general case. The above ideas are generalized for alloys 
centaining any number of phases. There are 2 figures and uy 
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5 (4) 05820 
AULHORS: Shishokin, Vo Pe, ageyevas Ve Ae: $0¥/76~33210-18/45 


Yikhoreva, No 4.” 


TITLE: Time Hardness as 4& Method of Physicochemical Analysis 


PERIODICAL: Zhurnal fizicheskoy Khimiz, 1959, Vol 33, Nr 10, PP 2222 = 2229 
(USSR) 


ABSTRACT: The authors made experiments on the variation in hardness of 
various alloys in dependence on the variation in composition at 
various temperatures ana various durations of strain. Bismuth- 
cadmium alloys (267, 1807» 446, 62025 9009 Ate% Bi), bismuth~ 
antimony elloys (65 15, 25s 50, 75 Ate Bi)» bismuth lead alloys 
(5, 10, 20, 30) 33035 5603) 109 95 at% Bi), the solid golution 
of bismuth in lead (60255 2205s 45 and 4705 At% Bi), aluminum- 
ginc alloys, cadmium-mercury alloys (6.2, 1205s 18.7 % Hg) and 
jead-mereury alloys (502— 1003 129, t5o4, 2005» 2506, 31 % Hg) 
were used for this purposée The alloys were subjected to thermal 
treatment and loaded (40, 3404, 36, 39, and 6304 kg) for various 
times (5, 30, 150) 720 and 7440 min). The resultant diagrams ar6 
discussed (Figs 1-7) with reference $0 publications by N. Se 
Kurnakoy, A- No Akhnazarov (Ref 10, Ao I. Glazunov, Mo Mo 
Matveyey (Ref it), Veo Ae Namilov (Ref 12), Ve Yao Anosow (Ref 13) 
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tion of Dilute Solid Solutions 


Between Hardness and Composi 


the sharpness of the maximum 
load and period of loading. 
(Figure 3) shows & maximum at 6-15% bismuth at higher 
temperatures and longer periods of loading: The tin-mercury 
system (Figure kh) in the limits of solid solubility shows 
dness with increase in mercury concen 
tration. Similar results were obtained for the tin- 
antimony system (Figure 5), the cadmium-silver system 
(Figure 6), the lead-cadmium system (Figure 7), the Lead-tin 
system (Figure 8), the Lead-antimony system (Figure 9), 
the lead-sodium system (Figure 10) and the bismuth-zinc 
system (Figure 11), all tested in the range of solid 
solubility. The copper-zince system shows a gradual 
increase in hardness at 20 and 520 Cc. The curves of the 
Meyer hardness, however; for this system show maxima 
‘ (Curves 1 and 2, Figure 12). Kurnakov (Ref 8) showed 
that normally the hardness of solid solutions increases 
with increase in alloying components. The present results 
Cara 2/3 have shown that this is not always the case in alloys with 
a wide range of solid solubility- If the testing tempera- 


increases with increase in 
The Lead-bismuth system 
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(Metals, Effect of temperature on) 
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3/076/61/035/008/008/016 
14.200 yur, 1327 20g B105/B201 
AUTHOR: Shishokin, V. P., and Nikerov, A. E. (Leningrad) 
TITLE: Application of parameters of empirical formulas correlating 


hardness to temperature, to duration of load action, and to 
pressure for determining the limits of solubility in the 
solid state 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 8, 1961, 1763-1768 2 


TEXT: According to rule, the hardness of metals and alloys depends upon 
magnitude of load, duration of load action, and temperature. The diameter 
of the impression as & function of load (Meyer formule) is expressed by: 


p=ada" (1). He agtt (2) is valid; (H = hardness). At temperatures, at ‘< 
which a physicochemical transformation takes place, ~ is variable. The 
character of the change of the temperature coefficient permits estimating 

the transformation. For chemically individual substances, the said 
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coefficient is directly proportional to the expansion coefficient, and 
inversely proportional to the melting temperature. In binary alloys it 
grows with an increase of the second component, and passes through a maxi- 
mum with eutectic alloys. In solid solutions it comes close to the coef- 


ficients of the components. In addition, H = at” (3); a,n = constants 
depending on test material and experimental conditions. n is inversely 
proportional to the melting temperature, and directly proportional to the 
temperature coefficient; it varies in parallel to the latter in consti- 
tution diagrams. A study has been made here of the effect of composition 
upon the parameters (exponent and pre-exponential factor) of empirical 
equations for primary solid silver solutions in cadmium, mercury solutions 
in tin, sodium, cadmium, and antimony solutions in lead. Accurately 
weighed metal portions were melted, cast in round iron molds, and hardened 


for 5 - 10 days at about 50° below the melting temperatures of the alloys. 
The Brinell hardness number was determined by the apparatus described by 
the first author (V. P. Shishokin: Zh. Prikl. khimii, 2, 675, 1929). 
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i= 4P/ay a2 (5) was obtained from H, = 2P/WD(D - V2 aig? ) (4) by means 


of a Taylor series and by neglecting the series terms of the power of Site 
Using the hardness-versus-impression diameter function under definite con- 


ditions, formula d = i (6) was derived from (3) for H = pa”, and 
t & 
ae (7) was obtained from (2). d= a Pep (8) was derived from 


(1). aq and ny were determined at room temperature by means of a cone 

v 
under a load of P = 28.7 kg; while a_ and n_ were determined by means of a 
10-mm sphere at @ = 10 min and P = 26.8 kg. t& rose from 1 to 1296 sec, P 


from 18.5 to 61.7 kg, and t from 20 to 180°C. Considering that the ex- 
perimental conditions were constant, (6), (7), and (8) are functions of the 
compositions (Figs.1-5). While the parameters change monotonically with 
composition in the one-phase region, & transition from the one-phase to the 
two-phase region results in numerous salient points of the curves: this is 
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especially true for the curves of ay? ny? and ne, which show the limit of 


solubility of one metal in the other at ordinary temperatures. Results are 
in good agreement with data available in the literature. In curves de- 
scribing the temperature dependence of parameters, especially in dynamic 
tests, a salient point will hardly appear or not at all. A salient point 
is also observed in hardness-versus-composition curves. The parameters 

of empirical formulas may be classified into two groups: (I) and (II), 
Hardness is determined by two processes taking place simultaneously, 
namely, hardening and relaxing, and having different effects upon either of 
the above two groups. The pre-exponential factors in (6), (7), and (8) are 
to be ascribed to (I). They depend on units in which variables and im- 
pression diameter are measured, and have definite dimensions. The re- 
maining parameters belong to (II), and, with the exception ofeh,, are 


dimensionless. Hardening and relaxing processes can be clarified by accu- 
rate studies of the parameter changes. Since the parameters of (6), CTs 
and (8) are readily affected characteristics of the physicochemical state 
of the systems, a study of them as functions of the alloy concentrations 
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may be of use in the investigation of physicochemical transformations. <: . ee 
A. Ii, Korol'tkov (Ref. 10: Izv. AN SSSR, Otd. tekhn. n., No. 1, 114, 1949), 2 7” 
shoved that a salient point of the hardness - composition curve did not in - i Set 
all cases take place at the phase boundary; this fact rendered the determi- , 
nation of the solubility limit more difficult. There are 6 figures and 

10 references: 7 Soviet and 3 non-Soviet. The reference to the English- 

language publication reads as follows: Ref. 8: L. I. Groen, Nature, 


174, 836, 1954. 


ASSOCIATION: Leningradskiy politekhnicheskiy in-t im. HM. I. Kelinina 
(Leningrad Polytechnical Institute imeni il. I. Kalinin). 
Leningradskiy pedagogicheskiy in-t im.-a. I. Gertsena 
(Leningrad Pedagogical Institute imeni A. I. Gertsen) 


a 
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AUTHORS: . Shishokin, V.P., Bazilevskiy, L.N. 


TITLE: On the relation between composition and hardness at 
various temperatures in the system magnesium-cadmium 


PERICDICAL: Fizika metallov i metallovedeniye, v.15, no.1, 1963, 
76-81 


TEXT: The hardness of alloys in the system Mg~-Cd at the i 


temperatures 20, 70, 120, 170, 220 and 300°C was studied. The 
alloys were prepared in a graphite crucible under a flux, cast in 
a steel mould, polished, homogenized and then annealed {120 hours 
at 210°C then 20 hours at 100°C and 20 hours at 50°C). The 
hardness was measured at 20°C with a load of 282 kg and at the 
higher temperatures with a load of 68 kg. It is shown that at 
room temperature the compounds Mg3Cd and MgCd + MgCdz have a 
minimum hardness, With increasing temperature the hardness 
minimum for Mg3zCd disappears. At 300°C, i.e. above the "order- 
disorder" transition temperature of the compound MgCd, the 
composition vs. hardness curve rapidly changes its direction in 
the range of 40 to 42 at.% Cd concentration, These results are 
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shown in Fig.3. There are 3 figures. 


ASSOCIATIONS: Leningradskiy politekhnicheskiy institut im, 
M.I.Kalinina (Leningrad Polytechnic Institute 


imeni M.1I.Kalinin) — 
Leningradskiy pedagogicheskiy institut in, / 
A.I.Gertsena (Leningrad Pedagogic Institute Z 
imeni A.I.Gertsen) a 


SUBMITTED: January 6, 1962 (initially) 
; April 30, 1962 (after revision) 


Fig.3. Dependence of the diameter of indentations on the 
composition of Mg-Cd alloys at the following temperatures! 
‘curves 1 and 2 - 20°C; curve 3 - 70°C; curve 4 ~ 120°C 
curve 5 - 170°C; curve 6 - 220°C; curve 7 ~ 300°C. 
Curve 1 - load 282 kg}; curves 2 to 7 = load 68 kg, 


Card 2/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5 


2 2c ECE Oe in ae 2 ST IST eS Pee 


uamemp omnevamKa, KOSH 
Vameter af sndentatig 


: $/126/63/015/001/009/029 ~ 
aa eent 2073/2420 ada 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5" 


eS NAS are 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5 
ss BR : aS erate ch Eanes 


SHISHOKIN, V.P.j MAZURIN, 0.V-5 GPECHKIN, N.P. 


1:932-936 Ap ‘6d. 
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Bibliography. 
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Effect of loading on the velocity index of cone hardness, 
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USSR/Metals - Anomalous Extinguishment Feb 52 
{ : 


"Anomalous Variation of Extinguishment of Steels 
With Low Carbon Content During Rising Temperature" 
L. A. Glikman, K. V. Shishokina 


"Zhur Tekh Fiz" Vol XXII, No 2, pp 300-307 


Attempts to clarify phys nature of specified prob- 

lem. Phenomenon is particularly conspicuous in x 
temp range 50-150°C with a max at 100%. It is 

assumed that anomalous variation of decrement is 
connected to diffusion processes of Ni-atoms, dis- 

solved in alpha-iron. Indebted to-N. N. Daviden- 

kov. Received 31 Jul 51. 
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Kobrin, M.M., Candidate of Technical Sciences and 
Shishokina, K.V., Img. (TsNIITMASh) . 


Residual stresses in surface hardened components after 
tempering them at martensite decomposition temperatures. 
(Ostatochnye napryazheniya V poverxhnostno-zakalennykh 


izdeliyakh posle otpuska pri temperaturakh raspada 
martensita). 


"Metallovedenie i Obrabotka Metallov" (Metallur and 
Metal Treatment), 1957, No.5, pp.cd-35 (U.S.S.R. 


Golovin (2 and 3) found that in the surface-hardened 
layer of medium carbon steel components a change in the 
residual stresses, from compressive to tensile, takes 
place in the case of tempering. The authors of this 
paper studied the residual stresses on surface hardened 
components after low temperature tempering on discs of 
180 and 100 mm dia., 17 mm high made of steel 

containing 0.93% C; 1.40% Cr; 0.12% Ni; 0.35% Si; 

0.43% Mn; 0.024% S and 0.026% P. Prior to the surface | 
hardening the discs were annealed for three hours at 780 C 
and for two hours at 720°C, cooled in the furnace down 
to 50 and then hardened in oil from 830°C and tempered 
at 740°C followed by cooling in the furnace. The surface 
hardening was effected by a 2500 c.p.s. current and 
following that the discs were tempered in the furnace at 
150, 300 and 400 ¢ during ten hours. A change of the 


APPROV 


ED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5" 


"APPROVED FOR RELEASE: 08/23/2000 — CIA-RDP86-00513R001549610019-5 
re gig Bes oe a3 Hie os pee 2 


KOBRIN, ¥.M.; $ 


Cases of "delay " pupture in steel. Zay. lab. 23 no, 5:597- 
600 '57. (MLRA 10:8) 


1, TSentral'’nyy nauchno-issledovatel'skiy institut tekhnologii i 


mashinostroyeniya, 
(Steel--Test ing) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5" 


“BPPROVED: FOR RETEMSE: Pelee CIA-RDP86- sie cetaeheronerathdattutnit ats 2 


piper aner srs Sele aN Se: SR 


KOBRIN, M.M., kand.tekhn,nauk: RABINOVICH, V.P., cr SHISHOKINA 
inzh. 


Strength of rotating disks with residual stresses. Energomashinostroenie 
4 no.4:12-16 Ap '58, (MIRA 11:7) 
(Disks, Rotating) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549610019-5" 


"APPROVED FOR RELEASE: 08/23/2000 hernia undated once tomate 5 


Seatenind er teAnae naa ue Ad 


RS: Kobrin, ', MM... Cendida te of Vacunical Selence 


Shishokine, E, ¥., 2ngineer, 


ae 


es of Cold Rolling Stands (Zenedlennoye ragrucnoniye 
band asney opornykh valk cov kholodnoy prokatki) 
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wi 
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PERIGDICAL: Metallovedeniye i Obrabotka Metallov, 1058, lr 
pp 45-48 CUSSR) 


ABSTRACT: In addition to known types of failures of rolls, 
there have been cases of brittle cracking of the 
reinforcing rings as a result of which a “prittle fracture 
occurs in the tubular reinforcing rings which were tightly 
(shrink) fitted on the backing roll; the fracture was - 


orientated in the direction of the seneratrix, The 
fractured reinforcing rings consisted of 2000 mm lon; 
cubes with an outsice dieueter of about 1600 ma enue 


800 inside diocmeter produced from 9Kh type steel 5 
vanadium which after annealin: ,was subjected To eerenes 


heat treetment by repetitive hargenins in weter and in 

ry -. 7 MInNce hii sR at LaAno 

OL he hardened rings were benpered at 400 C se as 

to she required nardness of 60 to 75 Shore units. 
Since little data is pu wblished in literature on the 
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Using X-ray diffraction and electron diffraction examination 
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(Protective coatings--Testing) (X ways--Diffraction) 
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ABSTRACT: Phase aiagrans of LiNO-LiNO3; RbNO,-RDNO 3, and: UsNOy~CsNO5 binary 
systems were investigated in order to determine the. dhermal stability range of 
their solid solutions. This study is important for the chemistry. of ferroelec- 
trics and for thermal analysis of salt systems. Cooling and heating. curves were 2 08 
plotted using a direct thermocouple and a differential thermoelectric pair incor- eres 
porating platinum and a platinum-rhodium alloy. _ An. FPK-59 temperature measuring = - 
system was used. Liquidus and solidus curves were constructed for each 10 mol %. 
Heating was at a rate of 3 degrees per minute. - Phase diagrams _ of these systems — 
are shown in Figure 1 of the Enclosure. It was agteblishec: that. solid solutions ———- 
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TITLE: Cybernetic machines of the 'Ekzamenator" type 


SOURCE: Programmirovannoye obucheniye ft kibernetichesldy® obuchayushchiye 
mashiny* (Programmed instruction and cybernetic teaching machines); nauchno-tekhn. 
sh. statey- Moscow, Izd-vo "sovetskoye radio," 1963, 51-83 


TOPIC TAGS: teaching machine, programmed instruction, ‘cybernetic machine, 

linear program 

ABSTRACT: The article gives prief descriptions of four teaching machines of the 
upkzamenator™ type: the OM-i, OM-4, OM-7 and OM-12. The purpose of each machine 
is explained, and its operational principle is discussed and described on the basis of a 
basic circuit diagram and parts list. The design considerations underlying the construc- 
tion of the machines are analyzed. The order of operation with these units is given, 
along with examples of card-program compilation. Cybernetic teaching machines of the 
"Ekzamenator" type are designed to be used in the teaching process for the following 
purposes: the taking of examinations and quizzes on any subject; the conducting of 
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colloquia (seminars) before laboratory work; the conducting of control work; self-monitor- 
ing during the process of independent student preparation. Characteristic features of 
teaching machines of this class are the presence of feedback from the student to the 
machine and linear program operation. In machines of this type, response input may be 
effected in the following manners: sampling, digitally-coded and resultant. Teaching 
machines of the 'Ekzamenator" type have limited possibilities in comparison with 
machines of the ''Repetitor" type, which operate on the basis of a ramified program. 
However, their relative simplicity, inexpensiveness, and the fact that they can be 
produced on an in-house basis by institutes and organizations of an academic nature with- 
out outside help, confer on these machines unquestionable advantages in terms of rapidity 
of realization and introduction into the teaching process. The program of the OM-1 is 
interchangeable and includes five qiestions. After these five questions have been 
answered, the machine evaluates the responses according to a four-point system. The 
evaluation appears on a light board and is printed out on a blank form. Underlying the 
operation of the OM-4 is a relay-system functioning principle, Student response evalua- 
tion is made on the "right-wrong" principle on the basis of answers to programmed 
questions. Tho unit provides for two modes of operation: "examination" (interrogation, 
control) and "self-preparation" (self-checking). When working in the "examination" 
mode, the student is prevented from using the buttons marked "evaluation" and "clear", 
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1 
whereas, when operating with the machine set for "self-preparation", the student controls 
the machine independently. The OM-7-1 operates according to a linear program with the 
sampler method of response. The answers are coded in a binary six~place code and fed in- 
to the machine by means of six tumbler switches. Normally, a card contains only five 
questions, but the circuitry provides for the possibility of increasing this number to ten 
‘questions. The answers to the questions on the cards are fed into the machine sequentially, 
with the switch set in the following position as the student proceeds from one question to 
the next. Response evaluation is given both for each question separately, as well as for 
a question group as a whole. Individual response evaluation is programmed by the card 
compiler in a point system which runs from 0 to 5. These evaluations are flashed on a 
Igith board. A correct answer is rated at 5 points, an incorrect answer - at 0 points. 
Insufficiently accurate answers may be rated from 1 to 4 points at the discretion of the 
programmer-instructor. When programming the material, instructions must be provided - 
to aid in locating and correcting the error. In order to provide a general evaluation of all 
the answers given on the cards, incorporated in the system is an adder with a disc which 
turns a specific number of divisions, using a cog wheel and a start-stop relay system. 

’ In order to prevent the student from gaining additional points by repeating the operation of 
introducing a single correct answer, there is a blocking arrangement which disconnects 
the windings of the adder relays immediately upon termination of the original introduction 
of an a to a given question. Because of thie, repeated introduction of a previous or 
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modified answer has no effect on the circuitry. The switch turns only in one direction; 
this, it is possible to return to a previous question only through the original "zero" 
position, at which all previous evaluation results are cleared. The OM-12 teaching 
machine may be used to check home-work assignments and control work, and to take 
quizzes. In addition, the students may train during independent preparation in order to 
secure firmly in their minds material that has already been covered. The principle of 
operation of the OM-12 is based on the comparison of answers with a previously pres~ 
eribed program. ''The OM-1 was designed by V. P. Puganov and A. A. Neven, the OM-4 
by E. A. Bernshteyn, G. H. Boyko, V. F. Kushnirenko, I. A. Kovtun, N. K. 
Rudyachenko and M, L. Khavin, the OM-7 by A. K. Krishtafovich, V. I. Shushpan, N. I, 
Dy*nnik and V. P. Gavryuk, and the OM-12 by V. M. Petrushevakiy, V. K. Gurnov and 
A, A, I'yashenko." Orig. art. has: 13 figures. 
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ability of ie penn is alee treated. ous the authors. have dealt 
with problems concerning the efficiency of complex systems: and methods for- 
the simulation of their functioning processes which take reliability into ~ 
account. The book is intended for university students teking courses in the - 
principles of reliability, It can also be used by engineering and technical 
personnel who are engaged in the design, manufacture and: ppearetson of redioe | 
electronic devices. ; : ee 
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ABSTRACT: This Author Certificate presents a discrete contactless phase-sensitive 
pickup consisting of a fixed toothed magnetic circuit with control windings and a 

moving magnetic circuit without windings. In order to simplify the pickup and to 

obtain an unambiguous aignal pickup, two readout windings are situated on two ex= 

ternal teeth of the fixed magnetic circuit (see Fig. 1). The moving magnetic cir- .. 
cuit, which is connected to the moving object, is aquipped with one readout tooth. | 
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Fig. 1. 1 = Fixed toothed magnetic circuit; 
2 - moving magnetic circuit; 
3 = readout windings; 
4 = readout tooth. 
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TITib: Estimation of the Fatigue Strength of Large~sized 
Components from the Results of Testing Model Specimens 
(Otsenka ustalostnoy prochnosti krupnogabaritnykh 
detaley po rezul‘tatam ispytaniya model'nykh obraztsov) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 7, pp 15 - 23 (USSR) 


AESTRACT: t+ is often difficult to make tests directly on full- 
sized components -— for example, turbine rotors and 
tests must then be carried out on modeis, If the com- 
ponent is variable in section and the properties of the 
material at the surface have been modified by the manu- 
facturing process. the problem arises of converting..the 
results of model tests to those applicable to the full- 
scale components. &xperiments are described on high- 
and medium-strength steel specimens of different 
dimensions and containing notches to obtain suitable 
stress concentration, The statistical effect of 
veriation in treperties of the material is evaluated and 
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PURPOSE: This collection of articles is intended for scientific 
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Ispytaniya detaley mashin na prochnost'; sbornik statey. Po materialam Kamiteta 
prochnosti NTO Mashproma (Testing Machine Parts for Strength; Collection of 
Articles. Based on Data of the Canmittee on Strength of Materials of the Scien- 
tific and Technical Society of the Machine-Building Industry) Moscov, Mashsiz, 
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PURPOSE: This collection of articles is intended for designers and for workers 
at plant laboratories and scientific research institutes. 


COVERAGE: The articles contain data on the experience gained by industry and re- 
search institutes in the field of full-scale and model testing of machine parts 
for strength. A number of theoretical considerations and the related experi- 
mental practice are presented. No personalities are mentioned. Most of the 
articles are accampained by references. 
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